Comparison of Ca2+-dependent effects of caldesmon-tropomyosin-calmodulin and troponin-tropomyosin complexes on the structure of F-actin in ghost fibers and its interaction with myosin heads.
Comparison of two types of Ca2+-regulated thin filament, reconstructed in ghost fibers by incorporating either caldesmon-gizzard tropomyosin-calmodulin or skeletal muscle troponin-tropomyosin complex, was performed by polarized microphotometry. The changes in actin structure under the influence of these regulatory complexes, as well as those upon the binding of the myosin heads, were followed by measurements of F-actin intrinsic tryptophan fluorescence and the fluorescence of phalloidin-rhodamine complex attached to F-actin. The results show that in the presence of smooth muscle tropomyosin and calmodulin, caldesmon causes Ca2+-dependent alterations of actin conformation and flexibility similar to those induced by skeletal muscle troponin-tropomyosin complex. In both cases, transferring of the fiber from '-Ca2+' to '+Ca2+' solution increases the number of turned-on actin monomers. However, whereas troponin in the absence of Ca2+ potentiates the effect of skeletal muscle tropomyosin, caldesmon-calmodulin complex inhibits the effect of smooth muscle tropomyosin. This difference seems to be due to the qualitatively different alterations in the structure and flexibility of F-actin in ghost fibers evoked by smooth and skeletal muscle tropomyosins. Troponin can bind to F-actin-smooth muscle tropomyosin-caldesmon complex and, in the presence of Ca2+, release the restraint by caldesmon for S-1-induced alterations of conformation, and reduce that for flexibility of actin in ghost fibers. This effect seems to be related to the abolishment by troponin of the potentiating effect of tropomyosin on caldesmon-induced inhibition of actomyosin ATPase activity.